• Supporting Data: The files of 1UAO extended.pdb and 1L2Y extended.pdb are the extended structures of Chignolin and Trp-Cage, respectively.
• Figure S1 : 2D plot of Chignolin structures and reactive trajectory in each trial onto the subspace spanned by distances of key hydrogen bonds, HB1 and HB2 of PaCS-MD and TS-MD
• Figure S2 : The projected final snapshots of PaCS-MD and TS-MD to the first and second PCs the 18 NMR models in PDB id 1UAO.
• Figure • Figure S5 : Examples of the TS-MD trajectories without penalization mapped to the free energy landscape.
• Figure S6 : 2D plot of Chignolin structures of TS-MD without penalization with different settings of C.
• Figure S7 : 2D plot of Trp-Cage structures of TS-MD without penalization with different settings of different C.
• Figure S8 : Typical examples of tree growths with large C and small C performed by TS-MD without penalization. Figure S1 : 2D plot of Chignolin structures (points) and reactive trajectory (a polygonal line) in each trial onto the subspace spanned by distances of key hydrogen bonds, HB1 and HB2 of (a) PaCS-MD and (b) TS-MD. Pale gray points are structures with HB3 ≥ 4Å and colored points are ones with HB3 < 4Å. The red star is the native structure (product). The minimum RMSD in each trial is written bottom-right. The area surrounded by the red dotted circle indicates the misfolded state where both HB2 and HB3 are formed, which corresponds to the structure surrounded by the same circle in Figure 6 . In PaCS-MD, only one (orange) trial can sample the misfolded state. On the other hand, in TS-MD, six trials (blue, purple, brown, pink, gray and light blue) once visited the misfolded state but escaped from that and one (orange) trial found the reactive trajectory to the product passing through the misfolded state. 
